Bathophenanthrolene disulfonic acid and sodium dithionite effectively remove surface-bound iron from Caco-2 cell monolayers.
Iron uptake by Caco-2 cell monolayers is commonly assessed by incubating the cells under radiolabeled iron solutions, removing the radiolabeled solution, rinsing to stop uptake and measuring the radioactivity retained by the cells. It is therefore essential to differentiate between iron that is nonspecifically bound to the cell surface from that which has been taken up by the cell. We report here on a method for removal of surface-bound iron from Caco-2 cell monolayers. We used a 140 mmol/L NaCl, 10 mmol/L PIPES, pH 6.7 solution containing 5.0 mmol/L sodium dithionite (Na2S2O4) and 5.0 mmol/L bathophenanthroline disulfonic acid to reduce, remove and chelate iron bound to the cell surface. We validated our method by demonstrating the removal of 97% of an insoluble iron complex from the apical surface of Caco-2 cell monolayers. Our data indicate that the removal solution does not damage the apical membrane and thereby does not have access to intracellular iron; thus only surface bound iron is removed. The remaining cell-associated iron represents that which has been transported into the cell. We present data on the uptake and nonspecific binding of iron from iron complexes of both ferrous and ferric forms, and show that iron removal treatment resulted in uptake measurements that agree more closely with accepted principles of iron uptake by intestinal epithelium. The iron removal method used in this study should provide investigators with a valuable tool for accurately determining iron uptake by epithelial cells in culture.